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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1 . (original) A method for identifying a monomer domain that binds to a 
target molecule, the method comprising, 

providing a library of monomer domains, wherein the monomer domains each 

bind an ion; 

screening the library of monomer domains for affinity to a first target molecule; 

and 

identifying at least one monomer domain that binds to at least one target 

molecule. 

2. (original) The method of claim 1, wherein the ion is selected from 
calcium or zinc. 

3. (original) The method of claim 1, wherein the monomer domain is 
selected from, the group consisting of an A domain, EGF domain, EF Hand, Cadherin domain, C- 
type lectin, C2 domain, Annexin, Gla-domain, Trombospondin type 3 domain and zinc finger. 

4. (original) The method of claim 1, further comprising linking the identified 
monomer domains to a second monomer domain to form a library of multimers, each multimer 
comprising at least two monomer domains; 

screening the library of multimers for the ability to bind to the first target 

molecule; and 

identifying a multimer that binds to the first target molecule. 
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5. (original) The method of claim 1, wherein the monomer domains are 
between 25 and 500 amino acids. 

6. (original) The method of claim 1, wherein each monomer domain of the 
selected multimer binds to the same target molecule. 

7. (original) The method of claim 1, wherein the selected multimer 
comprises at least three monomer domains. 

8. (original) The method of claim 1, wherein the selected multimer 
comprises four monomer domains. 

9. . (original) The method of claim 4, comprising identifying a multimer with 
an improved avidity for the target compared to the avidity of a monomer domain alone. 



10. (currently amended) The method of claim 1, wherein the monomer 
domain is an LDL receptor class A domain monomer comprising the following sequence: 

CaX3-15C b X3-l 5 C c X 6 -7Cd(D^^ 

wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids, and (D,N) indicates that the position can be either D or N; and 
wherein C a -C c , C b -C e and C d -C f form disulfide bonds. 



1 1 . (currently amended) The method of claim 10, wherein the monomer 
domain is an LDL receptor class A domain monomer comprising the following sequence: 
CaX ^GkX^GeXsCdXsCeXg-^Cf 

C a X6- 7 ChX4-sCcXfiGiXsC ft X R ,inCf (SEP ID NOS:220-231) 
wherein X is defined as follows: 
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12. (currently amended) The method of claim 1, wherein the monomer 
domain is an EGF domain monomer comprising the following sequence: 

CaX3-14CbX3.7CcX4-i6CdX1-2CeX8.23Cf (SEQ ID NO:232) 

wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids; and 

wherein C a -C c , Cb-C e and C d -C f form disulfide bonds. 

13. (currently amended) The method of claim 10, wherein the monomer 
domain is an EGF domain monomer comprising the following sequence: 

C a X 4 ^CbX3.5CcX 8 .9C d X 1 CeX 8 . 12 Cf (SEP ID NOS:233-322) 
wherein X is defined as follows: 
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14. (original) The method of claim 1, further comprising a step of mutating at 
least one monomer domain, thereby providing a library comprising mutated monomer domains. 
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15. (original) The method of claim 14, wherein the mutating step comprises 
recombining a plurality of polynucleotide fragments of at least one polynucleotide encoding a 
polypeptide domain. 

16. (original) The method of claim 14, wherein the mutating step comprises 
directed evolution. 

17. (original) The method of claim 14, wherein the mutating step comprises 
site-directed mutagenesis. 



18. (original) The method of claim 1, further comprising, 
screening the library of monomer domains for affinity to a second target 

molecule; 

identifying a monomer domain that binds to a second target molecule; 

linking at least one monomer domain with affinity for the first target molecule 
with at least one monomer domain with affinity for the second target molecule, thereby forming 
a multimer with affinity for the first and the second target molecule. 

19. (original) The method of claim 1, wherein the target molecule is selected 
from the group consisting of a viral antigen, a bacterial antigen, a fungal antigen, an enzyme, an 
enzyme substrate, a cell surface protein, an enzyme inhibitor, a reporter molecule, and a receptor. 

20. (original) The method of claim 1, wherein the library of monomer 
domains is expressed as a phage display, ribosome display or cell surface display. 

2 1 . (original) The method of claim 1 , wherein the library of monomer 
domains is presented on a microarray. 

22. (original) The method of claim 1, wherein the monomer domains form a 
secondary structure by the formation of disulfide bonds. 
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23. (original) The method of claim 1, wherein the monomer domains are 
linked by a polypeptide linker. 

24. (original) The method of claim 23, wherein the polypeptide linker is a 
linker naturally-associated with the monomer domain. 

25. (original) The method of claim 23, wherein the polypeptide linker is a 
variant of a linker naturally-associated with the monomer domain. 

26. (original) The method of claim 23, wherein the linker is between 1-20 

amino acids. 

27. (currently amended) The method of claim 23, wherein the linker 
comprises the following sequence, A1A2A3A4A5A6 (SEP ID NO:352) . wherein 

Al is selected from the amino acids A, P, T, Q, E and K; 
A 2 and A 3 are any amino acid except C, F, Y, W, or M; 
A4 is selected from the amino acids S, G and R; 
A 5 is selected from the amino acids H, P, and R 
A 6 is the amino acid, T. 

28. (original) A method of producing a polypeptide comprising the monomer 
domain identified in claim 1 . 

29. (original) The method of claim 28, wherein the polypeptide is produced 
by recombinant gene expression. 

30. (original) A polypeptide comprising the monomer domain identified in 

claim 1. 
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3 1 . (original) A polynucleotide encoding the monomer domain identified in 

claim 1 . 

32. (original) A method for identifying a multimer that binds to at least one 
target molecule, the method comprising: 

providing a library of multimers, wherein each multimer comprises at least two . 
monomer domains and each monomer domain exhibits a binding specificity for a target 
molecule; and 

screening the library of multimers for target molecule-binding multimers. 

33. (original) The method of claim 32, further comprising identifying target 
molecule-binding multimers having an avidity for the target molecule that is greater than the 
avidity of a single monomer domain for the target molecule. 

34. (original) The method of claim 32, wherein one or more of the multimers 
comprises a monomer domain that specifically binds to a second target molecule. 

35. (original) A method of producing a polypeptide comprising the multimer 
identified in claim 32. 

36. (original) The method of claim 35, wherein the polypeptide is produced 
by recombinant gene expression. 
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37. (original) A method for identifying a multimer that binds to a target 
molecule, the method comprising, 

providing a library of monomer domains and/or immuno domains; 

screening the library of monomer domains and/or immuno domain for affinity to a 
first target molecule; and 

identifying at least one monomer domain and/or immuno domain that binds to at 
least one target molecule; 

linking the identified monomer domain and/or immuno domain to a library of 
monomer domains and/or immuno domains to form a library of multimers, each multimer 
comprising at least two monomer domains, immuno domains or combinations thereof; 

screening the library of multimers for the ability to bind to the first target 

molecule; and 

identifying a multimer that binds to the first target molecule. 

38. (original) The method of claim 37, wherein the monomer domains each 

bind an ion. 



39. (original) The method of claim 38, wherein the ion is selected from the 
group consisting of calcium and zinc. 

40. (original) The method of claim 37, wherein the monomer domains are 
selected from the group consisting of an A domain, EGF domain, EF Hand, Cadherin domain, C- 
type lectin, C2 domain, Annexin, Gla-domain, Trombospondin type 3 domain and zinc finger. 



41 . (currently amended) A library of multimers, wherein 

each multimer comprises at least two monomer domains connected by a linker; 

and 

each monomer domainbinds domain binds an ion. 
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42. (original) The library of claim 41, wherein the ion is selected from 
calcium and zinc. 

43. (original) The library of claim 41, wherein each monomer domain of the 
multimers is a non-naturally occurring monomer domain. 

44. (original) The library of claim 41 , wherein the monomer domains are 
between 25 and 500 amino acids. 

45. (original) The library of claim 41, wherein the polypeptide domains are 
selected from the group consisting of consisting of an A domain, EGF domain, EF Hand, 
Cadherin domain, C-type lectin, C2 domain, Annexin, Gla-domain, Trombospondin type 3 
domain and zinc finger. 

46. (currently amended) The library of claim 41, wherein the monomer 
domain is an LDL receptor class A domain monomer comprising the following sequence: 

CaX3.i5CbX3.i5C c X 6 .7C d (D,N)X4CeX4.6DEX 2 -8Cf (SEP ID NO :2 19) 
wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids, and (D,N) indicates that the position can be either D or N; and 
wherein C a -C c , C b -C e and C d -C f form disulfide bonds. 

47. ' (currently amended) The library of claim 46, wherein the monomer 
domain is an LDL receptor class A domain monomer comprising the following sequence: 

CaX^ GbX^GeX^G^X^GeXg-^Gf 
C a X 6 -7ChX4.sCcX6CHXsC P X R .inCf (SEP ID NGS:220-23n 
wherein X is defined as follows: 
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48. (currently amended) The library of claim 41, wherein the monomer 
domain is an EGF domain monomer comprising the following sequence: 

CaX3-14CbX3.7CcX4.i6CdXL2CeXg.23Cf (SEP ED N0232) 

wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids; and 

wherein C a -C c , Cb-C e and Cd-Cf form disulfide bonds. 



49. (currently amended) The library of claim 48, wherein the monomer 
domain is an EGF domain monomer comprising the following sequence: 

CaX4.6CbX3-5CcX 8 .9CdXiCeX 8 . 12 Cf (SEP ID NOS:233-322^ 
wherein X is defined as follows: 



Page 52 of 68 



AppLNo. 10/693,056 
Amdt dated October 4, 2004 

Reply to Notice to File Missing Parts of August 12, 2004 



PATENT 



X(4,6) 



X(3,5) 



1X1MX21 
|A A 



X(8,9) 



G G G 
H H H 



M M M 
|N N N N 



p p 

Q 

R R 
S S 
T T 
V 
W 

Y Y 
>X1lX2lX3lX4lX5l 

A A A A A 



D D 

E E E 

F F F 

G G G 

H H H 

I I 



F 

G 

I 

K K K 
L L L L 
M M 
N N N N 
P P P P 



S S S S 
T T T T 



F F 
G G 
|H H H 
I 

K 
L 

In n n 
IP 

Q 



Y Y 
iX?I*2fX3fX4| 
|A A A A 



Id o d 

IE E E 

|F F F 

G G G 

H H H 



IK K 
|L L 

In n 



p 

Q 
R 
S 

T T 



K 
L 
M 
N 

Q 
R 
S 
T 

V 



w 

Y 




Y 






Y 


X1IX2lX3§X4lX5lX6M 


XilX2lX3lX£IX5! 


AAA 


A 


A 


A 






A 


A 


A A 












c 








D D D 


D 


D 


D 




D 


D 


D 


D 


E E E 


E 


E 


E 




E 


E 


E 


E 


F F F 


F 


F 






F 




F 


F F 


G G G 


G 


G 


G 




G 


G 


G 


G 


H H 


H 


H 






H 


H 


H 


H H 


I I I 

K K K 


I 

K 


K 


K 




K 


J 

K 


K 


I 

K 


L L L 


L 


L 


L 




L 


L 


L 


L 


M M M 


M 




M 




M 


M 




M 


N N N 


N 


N 


N 




N 


N 


N 


N 


P P P 


P 


P 


P 




P 


P 






Q Q Q 


Q 


Q 


Q 




Q 


Q 


Q 


Q Q 


R R R 


R 


R 


R 




R 


R 


R 


R 


S S S 


S 


S 


S 




S 


S 


S 


S S 


T T T 


T 




T 






T 


T 


T T 


V V V 


V 


V 


V 




V 


V 




V V 


W 


















Y Y 




Y 


Y 




Y 


Y 


Y 





A 


A 


A 


A 


A 


A 


A 


A 








C 














D 


D 


D 


D 


D 


D 




D 




E 


E 


E 


E 


E 


E 




E 




F 




F 


F 


F 




F 


F 




G 




G 


G 


G 


G 








H 




H 


H 


H 


H 


H 


H 




K 


K 


I 

K 


K 


I 

K 


K 


I 


K 




L 


L 


L 


L 


L 


L 


L 


L 




M 




M 


M 




M 




M 




N 


N 


N 


N 


N 


N 




N 






P 


P 


P 


P 




P 






Q 


Q 


Q 


Q 


Q 


Q 




Q 




R 


R 


R 


R 


R 


R 


R 


R 




S 


S 


S 


S 


S 


S 




S 




T 


T 


T 


T 


T 


T 


T 


T 




V 


V 


V 


V 


V 


V 


V 


V 




w 






w 


w 


w 




W 




Y 




Y 


Y 




Y 


Y 


Y 




KiMX21X3j|X41X51X61X7#X8»X« 


A 


A 


A 


A 


A 


A 


A 




A 


D 


D 


D 


D 


D 


D 


D 








E 


E 


E 


E 


E 


E 




E 


F 


F 


F 




F 






F 








G 


G 


G 


G 


G 






H 


H 


H 










H 


H 


K 








K 




K 




K 


L 


L 


L 




L 




L 




L 


M 


M 








M 


M 






N 


N 


N 


N 


N 


N 










P 




P 


P 






P 




Q 


Q 




Q 


Q 




Q 




Q 


R 


R 


R 


R 


R 


R 


R 


R 




S 


S 


S 


S 


S 


S 


S 




S 


T 




T 


T 


T 


T 


T 




T 


V 


V 


V 






V 




V 


V 
















W 




Y 


Y 


Y 






Y 




Y 


Y 



ESI 



X(8/12) 



A A 



G G 




G 


G 














H H 


H 


H 




H 


H 










K K 


1 


1 

K 




1 

K 


1 

K 










L I 


L 


L 




L 


L 












M 


M 






M 










N N 




N 




N 


N 










P P 








P 












Q 




Q 




Q 


Q 










R R 


R 


R 




R 


R 










S S 




S 


S 


S 


S 










T T 


T 


T 




T 


T 










V 




V 




V 














W 


















Y Y 


Y 


Y 




Y 


Y 










|X2fX3lX4lX5lX6»X7#XelX9W0lXlTl¥Xi2] 


A 


A 


A 


A 


A 


A 


A 




A 


A 


D D 


D 


D 




D 


D 


D 




D 


D 


E E 


E 


E 




E 


E 


E 


E 


E 


E 


F 


F 


F 


F 


F 




F 


F 


F 


F 


G 




G 


G 


G 


G 


G 


G 


G 


G 


H 
1 


H 


H 




H 




H 


H 


H 


H 


K 




K 


K 


K 


1 

K 


K 


K 


K 


K 


L 


L 


L 


L 


L 


L 


L 


L 


L 




M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


N N 




N 




N 


N 


N 


N 


N 


N 


P P 






P 


P 


P 




P 


P 




Q 


Q 


Q 


Q 


Q 


Q 


Q 


Q 


Q 


Q 


R 


R 


R 


R 


R 


R 




R 


R 


R 


S S 


S 


S 


S 


S 


S 


S 


S 


S 


S 


T 


T 


T 


T 


T 


T 


T 


T 


T 


T 


V 




V 


V 


V 


V 


V 




V 


V 




W 




W 


W 






W 








Y 


Y 


Y 




Y 






Y 


Y 



50. (original) The library of claim 41, wherein the monomer domains are 
linked by a polypeptide linker. 
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51. (original) The library of claim 50, wherein the linker is between 1-20 
amino acid residues. 

52. (original) The library of claim 50, wherein the polypeptide linker is 
naturally associated with the monomer domain. 

53. (original) The library of claim 41 , wherein the monomer domains form a 
secondary structure by the formation of disulfide bonds. 

54. (original) The library of claim 53, wherein the multimers comprise an A 
domain connected to a monomer domain by a polypeptide linker. 



55. (currently amended) The library of claim 54, wherein the linker comprises 
the following sequence, A1A2A3A4A5A6 (SEQ ID NO:352) . wherein 

Al is selected from the amino acids A, P, T, Q, E and K; 
A2 and A3 are any amino acid except C, F, Y, W, or M; 
A4 is selected from the amino acids S, G and R; 
A5 is selected from the amino acids H, P, and R 
A6 is the amino acid, T. 

56. (original) A polypeptide comprising at least two monomer domains 
separated by a heterologous linker, wherein each monomer domain specifically binds to a target 
molecule and each monomer domain binds an ion. 

57. (original) The polypeptide of claim 56, wherein the ion is selected from 
calcium and zinc. 
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58. (currently amended) The polypeptide of claim 56, wherein the monomer 
domain is an LDL receptor class A domain monomer comprising the following sequence: 

C a X3-i5CbX3.i 5 C c X 6 .7Cd(D,N)X4CeX4-6DEX 2 .8Cf (SEOEDNO^lSn 

wherein C is cysteine, X n - m represents between n and m number of independently 
selected amino acids, and (D,N) indicates that the position can be either D or N; and 

wherein C a -C c , C b -C e and Cd-Cf form disulfide bonds. 



59. (currently amended) The polypeptide of claim 58, wherein the monomer 
domain is an LDL receptor class A domain monomer comprising the following sequence: 

C,X^ChX^C £ X^C d XsC.X M oCf (SEP ID NOS:220-231) 
wherein X is defined as follows: 
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60. (currently amended) The polypeptide of claim 56, wherein the monomer 
domain is an EGF domain monomer comprising the following sequence: 

CaX 3 - 1 4C b X3.7C c X4-i6CdXi. 2 CeX8-23Cf (SEQ ID NO:232) 

wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids; and 

wherein C a -C c , Cb-C e and Cd-Cf form disulfide bonds. 



61 . (currently amended) The polypeptide of claim 60, wherein the monomer 
domain is an EGF domain monomer comprising the following sequence: 

C a X4^CbX3- 5 C c X 8 . 9 C d X 1 CeX8-i2C f (SEP ID ^8:233-322) 
wherein X is defined as follows: 
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62. (original) The polypeptide of claim 56, wherein each monomer domain is 
a non-naturally occurring protein monomer domain. 
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63. (original) The polypeptide of claim 56, wherein the polypeptide 
comprises a first monomer domain that binds a first target molecule and a second monomer 
domain that binds a second target molecule. 

64. (original) The polypeptide of claim 56, wherein the polypeptide 
comprises two monomer domains, each monomer domain having a binding specificity for a 
different site on a first target molecule. 

65. (original) The polypeptide of claim 56, wherein the monomer domains are 
between 25 and 500 amino acids. 

66. (original) The polypeptide of claim 56, wherein the polypeptide 
comprises at least three monomer domains. 

67. (original) The polypeptide of claim 56, wherein the polypeptide 
comprises four monomer domains. 

68. (original) The polypeptide of claim 56, comprising polypeptide has an 
improved avidity for a target molecule compared to the avidity of a monomer domain alone. 

69. (original) The polypeptide of claim 68, wherein the avidity of the 
polypeptide is at least two times the avidity of a monomer domain alone. 

70. (original) The polypeptide of claim 56, wherein the monomer domain is 
selected from the group consisting of an A domain, EGF domain, EF Hand, Cadherin domain, C- 
type lectin, C2 domain, Annexin, Gla-domain, Trombospondin type 3 domain and zinc finger. 

71. (original) The polypeptide of claim 56, wherein the target molecule is 
selected from the group consisting of a viral antigen, a bacterial antigen, a fungal antigen, an 
enzyme, a cell surface protein, an enzyme inhibitor, a reporter molecule, and a receptor. 
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72. (currently amended) The polypeptide of claim Th 56, wherein the 
domains form a secondary structure by the formation of disulfide bonds. 

73. (original) The polypeptide of claim 56, wherein the monomer domains are 
linked by a polypeptide linker. 

74. (original) The polypeptide of claim 73, wherein the polypeptide linker is a 
naturally-occurring linker associated with the monomer domain. 

75. (original) The polypeptide of claim 73, wherein the linker is between 1-20 

amino acids. 

76. (currently amended) The polypeptide of claim 73, wherein the linker 
comprises the following sequence, Ai AiA^AaAsAfi (SEQ ID NO:352) , wherein 

Ai is selected from the amino acids A, P, T, Q, E and K; 
A2 and A3 are any amino acid except C, F, Y, W, or M; 
A4 is selected from the amino acids S, G and R; 
A5 is selected from the amino acids H, P, and R 
A 6 is the amino acid, T. 
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77. (original) A method for identifying a human chimeric monomer domain 
that binds to a target molecule, said method comprising: 

providing a sequence alignment of at least two naturally occurring human 
monomer domains from the same family of monomer domains; 

identifying amino acid residues in corresponding positions in the human monomer 
domain sequences that differ between the human monomer domains; 

generating a library of human chimeric monomer domains, wherein each human 
chimeric monomer domain sequence consists of amino acid residues that correspond in type and 
position to residues from two or more naturally occurring human monomer domains from the 
same family of monomer domains; 

screening the library of human chimeric monomer domains for binding to a target 

molecule; and 

identifying a human chimeric monomer domain that binds to a target molecule. 

78. (original) The method of claim 77, wherein the naturally occurring human 
monomer domains are LDL receptor A-domain monomers. 

79. (original) The method of claim 77, wherein the naturally occurring human 
monomer domains are EGF-like domain monomers. 

80. (original) The method of claim 77, wherein the screening of the library is 
carried out using a two-hybrid screening method. 

81 . (original) A method of producing a polypeptide comprising the multimer 
identified in claim 77. 

82. (currently amended) The method of claim 84- 77, wherein the polypeptide 
is produced by recombinant gene expression. 
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83. (currently amended) A non-naturally-occurring polypeptide comprising 
an LDL receptor class A domain monomer, wherein the monomer comprises the following 
sequence: 

C a X3-i5CbX3-i5CcX6-7Cd(D ? N)X4CcX4-6DEX 2 -8Cf (SEQ ID NO:219) 
wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids, and (D,N) indicates that the position can be either D or N; and 
wherein C a -C c , C b -C e and C d -C f form disulfide bonds. 

84. (currently amended) The polypeptide of claim 83, wherein the monomer 
domain is an LDL receptor class A domain monomer comprising the following sequence: 

C fl X6-7C h X4-sC R XfiCdXsC fl XR.inCf (SEP ID NOS:220-23n 
wherein X is defined as follows: 
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85. (original) The polypeptide of claim 83, wherein the polypeptide is 65 or 
fewer amino acids long. 

86. (original) The polypeptide of claim 83, wherein the monomer is fused to a 
heterologous amino acid sequence. 

87. (original) The polypeptide of claim 83, wherein the monomer binds to a 
target molecule. 



88. (original) The polypeptide of claim 86, wherein the heterologous amino 
acid sequence is selected from an affinity peptide, a heterologous LDL receptor class A domain, 
a heterologous EGF domain, a purification tag, an enzyme, and a reporter protein. 

89. (currently amended) A non-naturally-occurring polypeptide comprising 
an EGF domain monomer, wherein the EGF domain monomer comprises the following 
sequence: 

C a X3-i4CbX3, 7 CcX4-i6CdXi-2CeXg-23Cf (SEQ ID NO:232) 

wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids; and 

wherein C a -C c , C b -C e and C d -C f form disulfide bonds. 



90. (currently amended) The polypeptide of claim 89, wherein the monomer 
domain is an EGF domain monomer comprising the following sequence: 

C a X4^CbX3.5C c X 8 . 9 C d X 1 CeX 8 .,2C f (SEP ID ^8:233-322) 
wherein X is defined as follows: 
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91 . (original) The polypeptide of claim 89, wherein the EGF domain 
monomer is fused to a heterologous amino acid sequence. 
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92. (original) The polypeptide of claim 89, wherein the monomer binds to a 
target molecule. 

93. (original) The polypeptide of claim 89, wherein the polypeptide is 45 or 
fewer amino acids long. 

94. (original) The polypeptide of claim 91 , wherein the heterologous amino 
acid sequence is selected from an affinity peptide), a heterologous LDL receptor class A domain, 
a heterologous EGF domain, a purification tag, an enzyme, and a reporter protein. 
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